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Abstract
In previous work [1] we observed systematic asym-
metries at the radial displacements of energetic elec-
tron microsignatures from the Saturnian moons Tethys
(4.89 Rs) and Dione (6.28 Rs) with respect to local
time. These asymmetries were explained by introduc-
ing an electric field that is present near the radial dis-
tances of Tethys and Dione and has an orientation from
noon-to-midnight and a strength that does not exceed
1.0 mV/m. The nature of such an electric field still
remains a puzzle. In this work, we present our latest
results after updating the microsignature dataset, by
including data from the recent Cassini orbits and also
including microsignatures from the moons Rhea (8.74
Rs) and Enceladus (3.95 Rs). The observed local-time
asymmetry trend continues to persist near Tethys and
Dione. We observe a similar pattern for Enceladus, but
with less reliable statistics, due to the limited number
of detected microsignatures, while for Rhea we have
too few events to reach any statistical conclusion. We
performed our electric field calculations by setting its
orientation as a free, time-dependent parameter and
observed significant changes in the electric field point-
ing. However, we definitely find that the electric field
has a component pointing to midnight. The electric
field seems to be present in all the studied period (July
2004 - January 2012). We also discuss a possible as-
sociation of the electric field strength with the solar
activity level.
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